. Ethidium bromide-stained agarose gel electrophoresis of BTV capture nested PCR products from spiked raw semen. L ϭ 100-bp ladder; 1 ϭ 1,000 CCID 50 /0.5 ml; 2 ϭ 100 CCID 50 /0.5 ml; 3 ϭ 10 CCID 50 /0.5 ml; 4 ϭ 1 CCID 50 /0.5 ml; 5 ϭ 0.1 CCID 50 /0.5 ml; 6 ϭ unspiked semen control; 7 ϭ water control.
the BTV assay (Fig. 2) . Using methyl mercury hydroxide b as described previously (10-10,000 CCID 50 /0.5 ml 3 ), the sensitivity increased 10-fold (Fig. 3) for the EHDV but, because of the toxicity, this denaturant was not deemed necessary for the BTV assay. The lack of sensitivity may be the result of affinity of the spiked EHDV for the cellular components in semen, because the sensitivity for diluted RNA was equivalent to that of the BTV assay. Southern hybridization using digoxigenin c -labeled internal probes or the DI-ANA a detection method did not increase the sensitivity of either assay.
Raw semen is usually mixed with semen extenders, but the effect of extenders, in addition to the dilution affect, on viral detection has not been examined. Two approved extenders d were evaluated: milk extender (heated whole milk with 7% glycerol) and egg yolk citrate extender (20% egg yolk, 2.12% sodium citrate dihydrate, 0.183% citric acid monohydrate, 7% glycerol). For this procedure, 500 l of extend- Figure 2 . Ethidium bromide-stained agarose gel electrophoresis of EHDV capture nested PCR products from spiked raw semen. L ϭ 100-bp ladder; 1 ϭ 10,000 CCID 50 /0.5 ml; 2 ϭ 1,000 CCID 50 /0.5 ml; 3 ϭ 100 CCID 50 /0.5 ml; 4 ϭ 10 CCID 50 /0.5 ml; 5 ϭ 1 CCID 50 / 0.5 ml, 6 ϭ 0.1 CCID 50 /0.5 ml, 7 ϭ unspiked semen control; 8 ϭ water control. Figure 3 . Ethidium bromide-stained agarose gel electrophoresis of EHDV capture nested PCR products using methyl mercury hydroxide denaturant from extended semen. L ϭ 100-bp ladder, 1 ϭ 10,000 CCID 50 /0.5 ml; 2 ϭ 1,000 CCID 50 /0.5 ml; 3 ϭ 100 CCID 50 / 0.5 ml; 4 ϭ 10 CCID 50 /0.5 ml; 5 ϭ 1 CCID 50 /0.5 ml, 6 ϭ unspiked semen control; 7 ϭ water control.
ed semen was extracted as described for the raw semen. The use of extenders did not affect the sensitivity of either the BTV or EHDV PCR assays.
To ascertain if these assays could be utilized on industrygenerated bovine semen samples, 10 samples from 3 cooperating d facilities were obtained. All of the samples were easily extracted and were negative for BTV or EHDV RNA, even though some of the samples were from BTV-seropositive bulls. This finding further supports previous findings that BTV can be found in semen only while the bull is viremic. 4 In another study, 85 semen samples taken from 3 long-term BTV-seropositive bulls were virus free by virus isolation. 10 In recent study in Australia, only 1 possible transmission of infection of 69 natural infections was found, thus indicating that BTV excretion in semen is a rare event. 8 BTV excretion was reported to be more likely to occur with older bulls than with younger bulls and with cell-cultured rather than wild virus. 7 However rare the event, bluetongue is an Office International des Epizooties (OIE) List A disease, thus import and export is regulated.
There are several other PCR procedures reported for detection of BTV and EHDV RNA. 1, 2, 6 An advantage to the capture nested PCR is that it requires a minimal expenditure for equipment because the extraction only requires an inexpensive magnetic collection device and no hazardous solvents. One of the previous reports also examined BTVspiked semen, but it did not look at the effects of semen extenders on industry-collected samples. 1 Although the titration assays used in this and the previous study are not directly comparable, the assay reported here appears to be 2 logs more sensitive than the previously reported assay. This increased sensitivity is due to the use of a nested PCR procedure. The disadvantage of this procedure is that it requires greater care to avoid contamination. Sensitivity based on spiked samples is useful, but it only provides an estimate and it may not accurately reflect sensitivity in semen samples from naturally infected bulls. Unfortunately, after extensive communications with other researchers in the field, no BTVor EHDV-positive semen samples were found. The presence of BTV or EHDV in semen appears is a rare event 8 too difficult to reproduce experimentally. Further studies are needed to validate the application of these assays in the field.
Although a limited number of samples were available for this study, the application of the capture nested PCR procedures for BTV or EHDV RNA may be useful as rapid prescreening assays. The latest draft of the OIE standards no longer requires virus isolation from semen; however, some countries may still require negative virus isolation results prior to importation, which could cost Ͼ$1,000 and take up to 2 months to perform. The PCR test costs around $25 and can be performed in 24 hours. Thus, the ability to prescreen samples prior to virus isolation could result in a considerable savings to the animal breeding industry. Because of the lower concentration of virus in semen, blood screening of the donor bull is still recommended to detect viremic bulls, as previously recommended. 4 The same PCR assays have been utilized to prescreen samples prior to more conventional virus isolation assays, again reducing costs. 11 is characterized by end-on attachment of spirochetes to the apical cell membrane of cecal enterocytes to form a dense layer of bacteria aligned parallel to each other and perpendicular to the mucosal surface. 22 Clinical signs associated with cecal spirochetosis in chickens include a reduced growth rate, diarrhea, wet feces on feathers around the vent, feces stained eggs, delayed onset of egg production in pullets, and reduced egg production in laying hens. 1, 5, 18, 22 Spirochetes isolated from hens with diarrhea have been orally administered to specific-pathogen-free chickens, resulting in watery feces and slight retardation of growth. 1, 19 Epidemiologic studies from The Netherlands and Western Australia have shown that the prevalence of intestinal spirochetes in layer and broiler breeder flocks experiencing diarrhea or reduced egg production is significantly greater than their prevalence in clinically normal flocks. 4, 9 Necrotizing typhlocolitis in juvenile common rheas (Rhea americana) from Ohio farms and a zoo was initially described in 1992. 15 Affected birds in 3 flocks experienced de-
